SUMMARY Penile lesions from six patients with balanitis circinata were examined with the light and electron microscopes. The epithelium showed slight parakeratosis, acanthosis, and elongation of rete ridges. Neutrophil pustules occupied the upper epidermis. Prickle cells formed a spongiform net around the pustules.
Introduction
Balanitis circinata is almost diagnostic of Reiter's disease and occurs in up to 69% of male patients with this disease.' Similar lesions (vulvitis circinata) have also been found in the female vulva. 2 The spongiform pustules of the skin are the most distinctive histopathological finding of Reiter's disease detected by a light microscope. These pustules may be seen in cutaneous, oral, and penile circinate lesions.3-5 Hyperkeratosis, parakeratosis, and acanthosis may also be present in cutaneous lesions, which resemble those of psoriasis.
Descriptions of the fine structure of balanitis circinata have not been reported. For this reason we decided to undertake the present study.6
Materials and methods
Six patients with balanitis circinata were included voluntarily in the study. Their clinical and laboratory findings are given in the table. Gonorrhoea was excluded by smear examination and negative culture results for Neisseria gonorrhoeae in all patients.
Cultures for Chiamydia trachomatis were performed on urethral specimens in all cases; in two patients the results were positive, in two who had had a previous episode of chlamydial urethritis they were now negative, and in two who had not had chlamydial urethritis previously they were negative. 2) , although basal lamina gaps were sometimes found. Leucocytes invaded the epidermis through these gaps.
The keratinocytes showed increased cellular activity with numerous ribosomes, mitochondria, Golgi areas, and endoplasmic reticulum and also increased numbers of lipid droplets. Giant mitochondria were found frequently in the superficial keratinocytes, some of which were oedematous. There were few tonofilaments. The intercellular space was enlarged and the number of desmosomes decreased (fig 3) . The substance in the intercellular space was finely granular as was that inside and around the capillaries, indicating leakage of plasma through the capillaries (fig 4) . A coarse granular substance, probably derived from keratinocyte organelles, was also found. Large dark bodies (fig 4) without a visible membrane and with a heterogeneous inner structure were often present in the middle and upper epidermis; these may have been lipid bodies.7
The most prominent feature was the neutrophils, which formed small-to-medium-sized pustules in the interstices ( figs 3 and 4) ; this caused flattening of the keratinocytes. The thin flattened keratinocytes formed a sponge-like trabecular network connected by a few tiny desmosomes. In addition to neutrophils, free lysosomes and other organelles from disrupted neutrophils and possibly keratinocytes were present in the intercellular space in these pustules. Often the surface membrane of contacting keratinocytes and neutrophils was partly absent (fig 5) , allowing the passage of lysosomes from the neutrophils into the adjacent keratinocyte. These lysosome-containing keratinocytes were otherwise normal in appearance and did not show prominent features of cytolysis. Neutrophils were not found inside the keratinocytes. Neutrophil pustules were usually present in the superficial layers, corresponding to a "subcorneal" localisation. Lymphocytes occurred rarely in the superficial pustules whereas large numbers of lymphocytes and macrophages were present in the basal layers. Chlamydia were not found in the lesions.
These findings were almost identical in five of the patients. In the sixth patient (patient 6), the invading leucocytes were mostly of the lymphocyte-macrophage series, with only a few neutrophils (fig 1 b) Keratodermia blenorrhagica of the palms or soles or both has been reported in 1-18%1 of patients with Reiter's disease and in about one-fifth of patients with other psoriasis-like dermatoses.' Our finding of spongiform pustules in the circinate lesions further confirmed the strong relationship between the skin lesions of Reiter's disease and psoriasis. At the fine structural level the spongiform pustules closely resembled those reported in pustular psoriasis7 and impetigo herpetiformis.13 Our finding of close interactions between infitrating neutrophilic leucocytes and keratinocytes has also been reported by Komura et al. 13 The cell membranes of contacting leucocytes and keratinocytes were occasionally partly absent, and the leucocyte granules appeared to move into the adjacent keratinocyte.'3 The cytolytic enzymes of the neutrophil granules'4 probably accounted for the generation of the sponge-like network of keratinocytes. Our study further confirmed that the neutrophils were localised between7 13 and not within the keratinocytes, as was believed during the light microscopy era.
Little is known about the pathogenesis of the skin lesions in Reiter's disease. The basic mechanisms may be closely related in several diseases which are characterised by epidermal non-bacterial pustules, such as pustular psoriasis, impetigo herpetiformis, acrodermatitis continua Hallopeau, pustulosis 
